ave you ever wondered how and when to use disulfiram to prevent alcohol relapse? Have you ever considered how disulfiram H therapy fits into the overall care of an individual afflicted with alcoholism? What follows is a brief case history, accompanied by a discussion of the safe and efficacious use of disulfiram. An annotated bibliography is appended for those who desire additional information on the topic.
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Case Presentation
Mr. A, a 72-year-old former insurance salesman with a history of alcohol dependence and depression, had been intermittently treated with disulfiram for nearly a decade; on several occasions, he had stopped taking disulfiram and resumed his alcohol use. When he first began taking disulfiram 9 years earlier, he had a toxic reaction after "testing" the medication by drinking alcohol. More recently, Mr. A was admitted to the hospital after drinking several glasses of wine following his daily disulfiram dose (in what appears to have been a suicidal gesture).
What Is Disulfiram and How Does It Work?
Disulfiram (Antabuse) facilitates alcohol abstinence by causing an adverse physical reaction when alcohol is consumed. It irreversibly inhibits aldehyde dehydrogenase (the enzyme that converts the relatively toxic metabolite acetaldehyde to the benign metabolite acetate); this enzyme is necessary for the metabolism of ethanol. Ingestion of a single dose begins to affect ethanol metabolism within 1 to 2 hours; its peak effects are seen at 12 hours, and its sustained effects (usually 12-72 hours) depend on the rate of new enzyme synthesis. In some individuals, the effects of a single dose can last up to 2 weeks.
If ethanol is ingested while taking disulfiram, the inhibition of aldehyde dehydrogenase causes increased levels of acetaldehyde; this results in a toxic reaction. Symptoms include throbbing headache, flushing, dizziness, vomiting, and blurred vision. In addition, significant cardiovascular effects (e.g., chest pain, palpitations, tachycardia, and hypotension) can occur. Severe reactions (which arise when disulfiram is used at very high doses or in individuals with cardiovascular disease) can include myocardial infarction, arrhythmia, congestive heart failure (CHF), or death. Serious clinical sequelae of disulfiram-ethanol reactions (e.g., shock, hypotension, or myocardial ischemia) should be managed aggressively; there is no specific antidote to the disulfiram-ethanol reaction. greater than (or equal to) 500 mg/day are associated with higher rates of problematic side effects (e.g., psychosis, hypertension, and hepatitis). Common side effects include gastrointestinal side effects (such as nausea and dyspepsia), mild sedation, and a metallic or garlic taste.
Disulfiram can cause hepatitis (usually dose-related and quite rare at 250 mg/day); therefore, liver function tests (LFTs) should be checked prior to starting treatment (most practitioners consider it acceptable to initiate treatment with disulfiram if the LFTs are less than twice the upper limit of the normal value). LFTs should be checked every 2 to 3 weeks for the first 2 months, then roughly every 3 months while disulfiram therapy continues. In the literature, there are no clear guidelines about treating patients with early cirrhosis. In general, we treat patients with early cirrhosis if their LFTs fall within the criteria we specify; if patients have LFTs that are elevated beyond these criteria or have portal hypertension, we avoid disulfiram use.
Disulfiram also interacts in a significant fashion with other drugs; it inhibits the biotransformation of warfarin, phenytoin, isoniazid, some benzodiazepines (e.g., diazepam), and tricyclic antidepressants (TCAs) (e.g., desipramine and imipramine). Therefore, prothrombin time (PT) should be monitored in patients taking warfarin, and levels of phenytoin and TCAs should be monitored if patients are taking these medications in combination with disulfiram (Table 1) .
Does Disulfiram Work?
Disulfiram works modestly at best. As a long-term, unsupervised, outpatient monotherapy, disulfiram appears to be no better than placebo. The largest study of Veterans Administration (VA) patients by Fuller and coworkers 1 found that a small subset of patients (usually older and with strong social support) received some benefit from disulfiram therapy, but the group as a whole gained no long-term benefit in the achievement of alcohol abstinence. Programs in which disulfiram has been administered in a supervised setting have shown modest benefit in the achievement of abstinence, especially when this treatment has been part of a more comprehensive treatment program.
Who Should Not Receive Disulfiram Therapy?
As with all medications, the risks of treatment must be balanced against the risks of no treatment (in this case, the health risks of continued, untreated alcohol use). Disulfiram is relatively contraindicated when one of several conditions or medications is present. Hypotension and other cardiovascular effects associated with an ethanoldisulfiram reaction can occur. Therefore, patients with coronary artery disease (CAD), chronic cardiac arrhythmias, cardiomyopathy with CHF, chronic renal failure, cerebrovascular disease, and severe pulmonary disease should, in most cases, not take disulfiram. Furthermore, disulfiram use is contraindicated in pregnancy (because its use is associated with birth defects). Disulfiram can also exacerbate peripheral neuropathy and psychosis, and it can lower seizure threshold.
Furthermore, individuals who are unable to understand the consequences of using a substance that adversely reacts with disulfiram (e.g., patients with limited intelligence or with an organic brain syndrome) should not be prescribed disulfiram. Finally, patients should not receive disulfiram if they have a history of an adverse neurologic, psychiatric, or cardiovascular reaction to disulfiram. Disulfiram should also be avoided in patients with a history of dangerous impulsive behavior or significant suicidality.
What Other Medications Can Be Used in the Treatment of Alcoholism?
Naltrexone is frequently used in the treatment of alcohol disorders. Naltrexone is an opioid receptor antagonist that blocks the effects of endogenous opioids released through ethanol ingestion. It appears to reduce the risk of relapse to heavy drinking and the frequency of drinking compared to placebo. It does not have an aversive effect, but instead appears to decrease ethanol craving and the euphoria associated with ethanol ingestion. Therefore, because it does not cause a toxic reaction, it does not decrease the rate of "slips" (brief relapses into alcohol consumption). However, its opioid-blocking effects do decrease problem drinking.
Two initial placebo-controlled trials 2, 3 found that naltrexone increased abstinence from alcohol, decreased drinking days, and reduced alcohol craving among patients with alcohol dependence. Follow-up studies have been somewhat mixed, including a recent study 4 of 627 veterans with severe, chronic alcohol dependence that found no beneficial effect from naltrexone at 1 year. In most studies, naltrexone is effective in reducing drinking days and craving in compliant patients; the greatest difficulty has been ensuring treatment compliance. 5 Therefore, our experience suggests that naltrexone is most effective in patients with family or social support for their abstinence, or those in alcohol treatment programs.
Naltrexone is administered once per day; the usual dose is 50 mg/day. Side effects can include nausea (the most common side effect), dizziness, headache, fatigue, and insomnia. To reduce discontinuation due to initial side effects, some clinicians prescribe 25 mg for the first 3 to 4 days of treatment, then increase the daily dose to 50 mg. With use of naltrexone, LFTs should be followed because of potential hepatotoxicity (quite rare at the usual dose of 50 mg/day). Guidelines for LFT-monitoring are similar to those for disulfiram: LFTs should be checked every 2 to 3 weeks for the first 2 months of treatment, then roughly every 3 months during continuation treatment with naltrexone. Because of its irreversible blockade of opioid receptors, naltrexone should never be administered to an opioid-dependent patient, since it can cause an abstinence syndrome that lasts upwards of 72 hours. For this reason, naltrexone should not be prescribed for any patient who has used opioid medications in the last 7 to 10 days. In addition, many authors advise that coadministration of disulfiram and naltrexone should generally be avoided because of the potential hepatotoxicity of both medications.
Acamprosate (currently available only in Europe) is a third medication used in the treatment of alcohol disorders. It acts at both NMDA (glutaminergic) and GABA receptors to normalize the glutamatergic excitation associated with alcohol withdrawal and with early abstinence. It also appears to reduce the frequency of drinking when compared to use of placebo. Diarrhea is the most common side effect; no LFT-monitoring is required. Both naltrexone and acamprosate appear to have fewer drug-drug interactions and toxicity than disulfiram. Mr. A's alcoholism can be addressed by utilizing a number of treatments. These include psychosocial interventions (e.g., Alcohol Anonymous [AA], Rational Recovery, outpatient substance abuse counseling, and residential programs), practical strategies to avoid relapse (e.g., removing alcohol from the home, avoiding triggering persons and locations, and support from sober friends or sponsors), use of other medications specifically for the treatment of alcohol dependence (e.g., naltrexone), and concomitant treatment of comorbid psychiatric conditions (e.g., depression). These treatments should be used in combination to give Mr. A the best chance of persistent abstinence and an improved long-term quality of life. (virtually all men) with chronic and severe alcohol dependence. The subjects were randomly assigned to 1 of 3 treatments: 12 months of naltrexone (50 mg/day), 12 months of placebo, or 3 months of naltrexone followed by 9 months of placebo. The authors found no significant between-group differences in days to relapse, drinking days, or number of drinks per day, suggesting that naltrexone may not be effective for men with chronic and severe alcohol dependence.
